Activity #5: Visible Light—Student’s Copy

Purpose: To create and investigate the visible light spectrum.

Materials: white light source, Lucite prism, convex lens magnifying glass, 2 white index cards (approx.
3” x 57), protractor, blank white sheet of paper.

Hazards: Do not handle electrical devices with wet hands or near running water.
Procedure: 1. Position your light source on a blank white sheet of paper on the lab table so that its beam

passes through a narrow slit (approx. 2 mm) in a 3 x 5 card. This will produce a single, narrow beam of
light that can be seen on the paper
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2. Position the Lucite prism on end in such a manner in the narrow beam of light so that it looks
similar to the diagrams below. The light ray should pass through the very tip of the prism.
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3. Place a white 3 x 5 card in the path of light that exits the prism and examine the projected pattern

with the magnifying glass. Adjust the prism so that you can view the entire visible spectrum (all possible
colors) on the white card

4. On your blank white paper trace the incoming (incident) ray of light, the outline of the prism,
and the edge of the 3 x 5 card—where it touches the white paper. From the exit point on the prism, draw
lines to each projected color at the base of the 3 x 5 card. You should have a line to at least six different
colors. Label each line by using the first letter of the representative color (i.e.,

r =red, b= blue, etc.). Also, from the point where the light beam exits the prism, extend the incoming
light beam to show where it WOULD be located if it hadn’t been refracted by the prism.

5. Using your protractor, measure and record the angle formed between the extended incident ray
of light as it passes through the prism and each of the lines drawn to the various colors on your white
paper. (See the diagram below to assist with your measurements.)
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6. Construct a data chart similar to the one below, and record the specified information. Some data
such as the angle between the incident ray and the transmitted color is determined experimentally while
other data may be obtained from the reference chart below.
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Analysis questions:
1. From observations made in this activity, of what colors is white light composed?
2. What piece of optical equipment was necessary to separate white light into its component colors?
3. Describe what must be occurring within the prism to cause the white light to separate into the
various colors of the visible spectrum.
4. State the relationship between the wavelength of each colored light and the degree to which it is

refracted as it passes through the prism. (Ex. The longer wavelengths of light appear to be refracted
(more, less, the same as) than the shorter wavelengths of light.

5. Infrared light is also known as heat (thermal) energy. From information given in the “Visible

Light Region of the Electromagnetic Spectrum” chart above, where on your diagram (Procedure step #4)

would you expect this invisible infrared energy to appear?

6. Describe a test you could perform to prove that the infrared energy is, in fact, where you
predicted on your diagram.
7. If sunlight were used as our light source in this activity, where on your diagram would you

expect its invisible ultraviolet light to appear?



